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ABSTRACT 

Annual flooding of the Salmon River a t  Hyder, Alaska has damaged habi ta t  
t ha t  i s  i rreplaceable.  However, during the 1970s and 1980s, cooperating 
agencies have made advances in pa r t i a l l y  reclaiming salmon spawning hab i ta t  
in a t r ibu ta ry  t o  the r i ve r ,  Fish Creek. Adult chum salmon, Oncorhynchus 
ke ta ,  u t i l i z e  t h i s  watershed and a re  a unique stock due t o  the large average 
s i z e ;  9 k g .  Streambed modification and debris  removal have helped s t a b i l i z e  
the chum salmon population. Future a c t i v i t i e s  a r e  planned t o  complement 
these accomplishments. 

K E Y  WORDS: Fish Creek - Hyder, chum salmon, hab i ta t ,  r ehab i l i t a t i on ,  
reclamation. 



INTRODUCTION 

F i sh  Creek, a  t r i b u t a r y  t o  t h e  Salmon R i v e r  (F igures  1 and 2 )  l o c a t e d  
2 road  m i l e s  no r t heas t  of Hyder, Alaska, i s  unique f o r  i t s  l a r g e  chum 
salmon, Uncorhynchus k e t a .  John H. H e l l e  (1974) r epo r t ed  t h a t  t h e  F i sh  
Creek chum salmon may be t he  l a r g e s t  i n  Nor th  America. B i o l o g i s t s  have 
recorded chum salmon weigh ing more than  17 kg, w i t h  an average we igh t  of 
more than 9  kg. 

Accord ing t o  l o c a l  Hyder r es i den t s ,  m in i ng  and l o g g i n g  a long  t h e  Salmon 
R iver ,  have c rea ted  env i ronmenta l  changes t h a t  may be permanent. My 
i n v e s t i g a t i o n s  i n t o  these comments demonstrated t h a t  t hey  were f a c t u a l .  
The severe f l o o d i n g  i n  F i s h  Creek d u r i n g  t h e  1960s and e a r l y  1970s was 
caused by damming t h e  upper watershed on t h e  Summit Lake t o  t h e  B e l l  I r v i n g  
R i v e r  dra inage i n  B r i t i s h  Columbia. As a  r e s u l t ,  Summit Lake (F i gu re  3 
and 4 )  annua l l y  inc reases  i n  pool  s i z e  and c rea tes  h y d r a u l i c  p ressure  t h a t  
blows o u t  under t h e  g l a c i e r  (F i gu re  5  and 6 )  toward t h e  headwater s i d e  of 
t h e  Salmon R iver ,  i n s t e a d  o f  dumping o u t  on t h e  Canadian s i d e  of t h e  
Summit. H e l l e  r epo r t ed  t h a t ,  annua l l y ,  up t o  70,800 l / s  o f  wa te r  suddenly 
dumps i n t o  t h e  Salmon R iver .  

Annual f l o o d  waters  c a r r y  l a r g e  d e b r i s  loads  downstream (Salmon R i v e r )  and 
depos i t  l a r g e  s i l t - l a d e n  g rave l  bars,  bou lders ,  and t r e e s  i n  t h e  F i s h  Creek 
area. To p r o t e c t  t h e  road  t h a t  se r v i ces  Granduc M in i ng  Company's i n t e r e s t s  
near  Summit Lake, a  d i k e  was b u i l t  i n  1972 by t h e  Alaska Department o f  
Highways and t h e  m in i ng  concern. Another h i g h  volume f l o o d  occur red  i n  
1973 t h a t  des t royed  914 meters o f  road, t h e  d i ke ,  and inundated t h e  
p r o d u c t i v e  spawning areas o f  F i s h  Creek (F i gu re  7  and 8 ) .  

A massive d i k e  system t h a t  p r o t e c t e d  bo th  t h e  road  and F i s h  Creek f r om t h e  
Salmon R i v e r  1974 f l o o d s  was cons t ruc ted  th rough  coopera t i ve  e f f o r t s  o f  
S ta te  agencies, t h e  U.S. Fores t  Serv ice,  Na t i ona l  Marine F i s h e r i e s  Serv ice,  
U.S. F i s h  and W i l d l i f e  Serv ice,  and t h e  Granduc M in i ng  Company. 

Each yea r  s i nce  1974, t h e  t r a i l  d i k e  has been improved and mainta ined.  
These annual d i k e  improvements have p r o t e c t e d  t h e  F i s h  Creek area f rom 
s i l t ,  g r a v e l ,  and t imbe r  deb r i s .  Upwe l l i ng  ground wate r  i n t o  F i s h  Creek 
was aga in  de tec tab le  i n  t h e  upper spawning areas and t h e  F i s h  Creek channel 
s t a b i l i z e d ,  t o  some degree, as e a r l y  as 1975. 

DISCUSSION 

F i s h  Creek H a b i t a t  and F i s h e r i e s  R e h a b i l i t a t i o n  

P r o t e c t i o n  and s t a b i l i z a t i o n  o f  F i s h  Creek watershed was t h e  f i r s t  phase o f  
t h e  f i s h e r i e s  r e h a b i l i t a t i o n  program. Phase two o f  t h e  program was s t a r t e d  
i n  1977 when t he  F i s h e r i e s  R e h a b i l i t a t i o n ,  Enhancement and Development 
D i v i s i o n  (FRED) secured funds f o r  t h e  Alaska Department o f  Highways t o  
remove l o g  jams and overburdens o f  g rave l  and s i l t  f r om  t h e  upper and 
midd le  sec t i ons  o f  t h e  spawning areas. Ins t ream work was accomplished by 
t r acked  heavy equipment between 1-15 June 1977 (F i gu res  9  and 10) .  



Figure  I .  Salmon R i v e r  -3 -  

River 



F i g u r e  2. F i s h  Creek  Area - 4 -  



Figure 3 .  Summit hake looking toward the  g lac ie r  on the 
U.S. Canadian boundary. Low lake levels  i n  July ,  
approximately 15 meters below fu9 1 pool - "'blow out' '  
condit ion,  1975. 

Figure 4.  Confluence o f  Summit Lake and Salmon River 
Glacier ,  1975. 



Figure 5. Salmon River g l ac i e r  
under which Summit Lake waters 
dump in to  the  Salmon River. 
Out le t  tunnel in lower l e f t  
margin of g lac i e r ,  1975. 

Figure 6 .  Salmon River flood plain w i t h  typical  unstable 
debris  and subs t ra te  s i t ua t i ons .  1975, 
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Figure  7. Log jams deposi ted i n  1973, middle spawning 
area, F i sh  Creek. 1975. 

F igure  8. S i l t  depos i ts  l e f t  behind i n  the  upper spawning 
area from the  1973 f l o o d ,  1977. 



Figure 9. Removal of log jams, 1979. - 

Figure 10. Results of  1377 gravel overburden removal 
and sculpture s f  stream banks. 1982. 
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I n  1979, FRED and t h e  Department o f  Highways again  cooperated i n  r e l o c a t i n g  
g rave l  bars ,  f l u s h i n g  o u t  f i n e  sediments, and p a r t i a l  removal o f  a  s i l t  c l a y  
s i l l  i n  t h e  m idd le  spawning sec t i on .  

Stream r e h a b i l i t a t i o n  work con t inued  between coopera t ing  S t a t e  agencies and 
t h e  U.S. Fores t  Serv ice  i n  1982. S ikes Ac t  monies sponsored removal o f  a  
c o n t r o l  s i l l  ( F i g u r e  11) and e f f e c t i v e l y  reduced h y d r a u l i c  pressures f rom 
t h e  pool  f o rma t i on  (F i gu re  12) t o  improve upwel l  i n g  c h a r a c t e r i s t i c s  and 
encourage f i n e  m a t e r i a l  f l u s h i n g .  Approx imate ly  0.76 v e r t i c a l  meters o f  
t h e  s i l l  was removed (F i gu res  13 and 14).  Midstream i s l a n d  fo rmat ions  
( F i g u r e  15 and 16) were removed f rom t h e  p roduc t i ve  chum salmon spawning 
areas i n  F i s h  Creek. Improvements i n  t h e  s u b s t r a t e  c o n d i t i o n  were 
de tec tab le  immediate ly  (F i gu re  17).  

Marx Creek E v o l u t i o n  

Dike c o n s t r u c t i o n  i n  1974 c rea ted  a  new dra inage ( r e f e r  t o  F i gu re  2 )  system 
t h a t  has developed over  t h e  l a s t  8  yea rs  i n t o  a  recognized chum salmon 
p roduc ing  stream -- Marx Creek. Marx Creek had an escapement o f  o n l y  39 
chum salmon i n  1979, b u t  i n  1982 had an escapement o f  2,026 chum and 31  
coho salmon. 

Ins t ream work on t h i s  3.2 km e v o l v i n g  system i nc l uded  d e f i n i t i o n  o f  channel 
(F igures  18 and 19) and improvement o f  upwel l  i n g  wa te r  c o l l e c t i o n  ( F i g u r e  
20 and 21) i n  t h e  headwater area. Channel ing t h e  system has improved f l o w  
and g r a d i e n t  c h a r a c t e r i s t i c s  , thereby decreas ing t h e  f i n e  m a t e r i a l s  ( F i g u r e  
22 and 23) i n  t h e  subs t ra te .  L i k e  F i s h  Creek, t h e  u p w e l l i n g  ground waters  
i n  Marx Creek should  p rov i de  e x c e l l e n t  o p p o r t u n i t i e s  f o r  h i g h  s u r v i v a l  
(green egg t o  emig ran t  f r y ) .  Fu tu re  stream enhancement o p p o r t u n i t i e s  a t  
Marx Creek w i l l  be planned and i n v e s t i g a t e d  by t h e  U.S. Fores t  Serv ice  and 
t h e  Alaska Department o f  F i s h  and Game. P o t e n t i a l  e x i s t s  t o :  

1 )  Inc rease  t he  channel w i d t h  t o  6  o r  12 meters i n  t h e  upper spawning 
area. 

2) Develop headwater c o l l e c t i o n  f a c i l i t i e s .  

3 )  I nco rpo ra te  i n c u b a t i o n  f a c i  1  i t i e s  near  t h e  headwaters. 

4 )  Develop spawning c o n t r o l s  o r  w e i r s  f o r  a d u l t  d e n s i t y  management. 

5 )  Develop f 1  ow lg rad i  e n t  we i rs .  

6 )  U t i l i z e  F i s h  Creek chum s tocks  f o r  enhancement op t i ons  a t  
Marx Creek. 

7 )  Produce 60,000 a d u l t  chum salmon a n n u a l l y  a t  Marx Creek. 

8 )  Improve coho r e a r i n g  and spawning h a b i t a t  on t h e  lower  f o r k  o f  
Marx Creek. 



Figure 11. Control s i l l  p r i o r  t o  p a r t i a l  removal i n  1982. 
T h i s  3 f o o t  s i l  I formed a s i l t  ladden pool 250 meters  long. 
1982. 

Figure 12 ,  Pool formation above con t ro l  s i l l .  1982. 



Figure 13. Removal o f  s i l l  and f lood  waste deposits. 1982. 

Figure 14. Side dressing s i l l  area. 1982. 
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Figure 15, Midstream island - midsection o f  spawning 
area. 1982. 

Figure 16. Removal of midstream islands. 1982. 



Figure 17.  Reclamation o f  pr ime spawning area i n  the 
midsec t ion ,  as a r e s u l t  o f  i s l a n d  removal; same l o c a t i o n  
as Figure 13. 1982, 



F igu re  18. D e f i n i t i o n  o f  channel - Marx Greek. 

F igu re  19. A f t e r  d e f i n i n g  a channel, heavy loads o f  F ine  
m a t e r i a l s  were washed o u t  of t h e  system, as a r e s u l t  o f  
improved f l o w s  and g rad ien t .  1982, 
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Figures 20 and 21. Enlargement and deepening of  t h e  
headwaters s f  Marx Creek for  improvement. s f  u p w e l l i n g  
water co9lection, 1982, 



Figure 22. Fine materials common t o  E'larrx Creek previous to 
channelization work completed in 1982. Note the large 
upwelling flow area in the center s f  the photo. 1982. 

Figure 23. Spawners distributed in the channeled portion 
o f  Marx Creek where silt loads were tremendous prior to 
channeling efforts. 1982. 



Fisheries 

Evaluation of habi ta t  improvement work a t  Fish and Marx Creeks were carr ied  
out by S ta te  agencies in 1982. U.S. Forest Service personnel, under the 
ins t ruct ion of Glen Contreras and Bryce Rickel, established sampling 
s ta t ions  in both watersheds. Sta t ions  were measured from the mouth of Fish 
Creek t o  the headwaters. Likewise, s t a t ions  were established on Marx 
Creek. Escapement was recorded by s t a t i on  f o r  each species observed. 
Water temperature was recorded above, below, and within the 1982 
improvement project  areas.  Louis Bartos (1983) reported, from these data ,  
numbers of spawning chum salmon u t i l i z i ng  d i sc re te  areas of the project  
s i t e .  He demonstrated spawning preference f o r  areas having a mean veloci ty  
of 0.3 m/s and marginal use of areas with measured ve loc i t i e s  of 
0.79-1.04 m/s. Bartos reported t ha t  channel modifications in the enhanced 
reach, which previously had no spawning po ten t ia l ,  had a t o t a l  of 1,546 
spawners. 

John H .  Helle, National Marine Fisheries Service, has been ac t ive ly  
involved with research of the Fish Creek chum salmon since the ear ly  1970s. 
He1 l e '  s  escapement summaries (Table 1 )  demonstrate t ha t  prefl  ood chum 
salmon escapements exceeded other  large  Southeast Alaska r ive rs  and creek 
escapements. Disappearance Creek, located on Prince of Wales Island in 
Cholmondeley Sound, has an annual managed escapement of 30,000 adu l t s ,  
which, h i s t o r i c a l l y ,  have produced associated harvests normally exceeding 
100,000 f i sh .  If  the mean Fish Creek escapement res tab i l  izes  a t  29,000 
chum salmon and estimated harvest i s  a t  60% and re turns  per spawner range 
between 2 t o  4:1, Helle and Swanson (1974) estimated t ha t  between 35,000 
and 70,000 adul ts  wil l  be contributed t o  the annual commercial f i shery .  
Since 1974, flood waters have been kept out of the Fish Creek watershed as 
a r e s u l t  of the dike system. Escapements have f luctuated as a d i r ec t  
r e su l t  of intense interception f i she r i e s  by both United S ta tes  and Canada. 
Poor marine survival i s  a l so  thought t o  be responsible f o r  the l e s s  than 
average escapement in 1981; returning adu l t ,  age 4,  chum salmon were 
extremely poor across Southeast Alaska. Table 2 defines annual escapement 
a f t e r  e f fec t ive  flood protection.  

RECOMMENDATIONS 

Annual maintenance of the spawning gravels within the defined project  area 
i s  suggested t o  keep f i ne  materials  from reducing the upwelling features  of 
these productive areas.  Blading the subst ra te  t o  a minimal depth of 46 cm 
should suspend these materials  and r e su l t  in t h e i r  being flushed out of the  
system. These a c t i v i t i e s  will a l s o  remove any organic loads and  maintain 
the desired gradient. 

Additional work in the lower Fish Creek watershed wil l  involve log jam 
removals and beaver dam remodeling. Fine materials  appear t o  be the major 
problem associated with the productivi ty of lower Fish Creek. 
Reestablishing the natural gradient  and flow regimes will improve the 
movement of f i ne  materials  out of the system. 



Tab le  1. Escapement e s t i m a t e s  o f  chum salmon i n  F i s h  Creek p r i o r  t o  
f l o o d i n g  and d u r i n g  f l o o d i n g .  

T o t a l  Escapement (2.5 t i m e s  peak c o u n t )  

Year Number o f  F i s h  

1956 
1962 
1963 
1968 
1969 
1970 
1971 
1972 
1973 
Mean 

95 ;000 P r e f  1 ood 
750 F lood  Years 

Tab le  2. Escapement e s t i m a t e s  o f  chum and coho salmon (2.5 t i m e s  peak 
c o u n t  f o r  chum o n l y )  a f t e r  e f f e c t i v e  f l o o d  c o n t r o l ,  F i s h  
Creek. 

Year Spec ies  Number o f  F i s h  

Chum 
Chum 
Chum 
Chum 
Chum 
Chum 
Chum 
Chum 
Chum 
Coho 



Engineers  and h y d r o l o g i s t s  a r e  planning f o r  removal of an a d d i t i o n a l  0.30 
meter  of t h e  v e r t i c a l  s i l l  i n  t h e  lower spawning a r e a .  Th is  a c t i o n  w i l l  
improve g r a d i e n t  and l a t e r a l  f low c o n d i t i o n s  and shou ld  r e e s t a b l i s h  n a t u r a l  
upwell ing  i n  t h e  a r e a .  

Control  o f  a i r b o r n e  m a t e r i a l s  from t h e  road system i s  a n o t h e r  i n f l u e n c i n g  
source  t h a t  needs a t t e n t i o n .  Appl ica t ion  of non tox ic  w e t t i n g  compounds o r  
o i l i n g  t h e  road s e c t i o n  a d j a c e n t  t o  Fish  and Marx Creek may be a d v i s a b l e .  

Marx Creek enhancement o p t i o n s  w i l l  be s t u d i e d  i n  more d e t a i l  i n  1983. 
Addi t iona l  work w i l l  b a s i c a l  l y  invo lve  e n g i n e e r i n g  and hydrology s t u d i e s  t o  
i d e n t i f y  long-term enhancement o p t i o n s  a s s o c i a t e d  w i t h  spawning channel 
a1 t e r n a t i v e s .  
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The Alaska Department of Fish and Game administers all programs and activities free from discrimination 
based on race, color, national origin, age, sex, religion, marital status, pregnancy, parenthood, or disability. 
The department administers all programs and activities in compliance with Title VI of the Civil Rights Act 
of 1964, Section 504 of the Rehabilitation Act of 1973, Title II of the Americans with Disabilities Act of 
1990, the Age Discrimination Act of 1975, and Title IX of the Education Amendments of 1972. 
  
If you believe you have been discriminated against in any program, activity, or facility, or if you desire 
further information please write to ADF&G, P.O. Box 25526, Juneau, AK 99802-5526; U.S. Fish and 
Wildlife Service, 4040 N. Fairfax Drive, Suite 300 Webb, Arlington, VA 22203 or O.E.O., U.S. 
Department of the Interior, Washington DC 20240. 
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